(27.3%) reported using sunscreen regularly. High educational level and awareness of personal susceptibility to NMSC development were the most relevant factors associated with sun protection habits. Conclusion: The present study showed the low level of sunscreen use among RTRs and their scanty awareness of personal skin cancer risk. Since educational level has been found to be highly related to both awareness of cancer risk and adequate use of sunscreen among RTRs, it is necessary to improve the way education is delivered by dermatologists and nephrologists, especially to subjects with a low educational level.
NMSC incidence has become a significant problem in the post-transplant setting [5] .
The risk factors for the development of NMSC in OTRs include duration and intensity of immunosuppression, age, lighter skin type, and male gender [6, 7] . Ultraviolet radiation (UVR) has a well-established impact on the development of NMSC [8] [9] [10] [11] . Against a background of systemically impaired immunosurveillance, cumulative exposure to UVR represents the dominant risk factor for NMSC in OTRs [1, 12] . Therefore, education concerning the importance of protection from UVR and daily sunscreen use is an important pillar of preventive health care in OTRs [13, 14] . In spite of this, previous studies have shown poor compliance rates regarding sun protection among OTRs [15] [16] [17] [18] .
This study aimed to assess the knowledge among renal transplant recipients (RTRs) of their risk of skin cancer development and their sun-protective practices. The influence of several potentially relevant variables such as demographics, time post-transplantation, previous dermatological visits, educational level, and previous NMSCs was assessed as well.
Materials and Methods
For further details, see the supplementary materials (for all online suppl. material, see www.karger.com/doi/10.1159/000458756) ( Fig. 1 ) .
Results

Patient Characteristics
A total of 132 RTRs, 92 males (69.7%) and 40 females (30.3%), were included in the present study. These patients represent the entire group of RTRs followed up at the Nephrology Unit of our university/hospital, except 2, who did not attend the dermatological visit during the study period. Demographics, case history, and clinical features of the enrolled patients are reported in Table 1 . Twenty-nine patients (22%) had at least 1 previous NMSC, which occurred after transplantation; of these, 21 (15.9%) had at least 1 SCC and 8 (6.1%) at least 1 BCC. Out of 28 patients (21.2%), at least 1 NMSC was diagnosed at the study control visit (22 patients, 16.7%, with at least 1 SCC, 6 patients, 4.5%, with at least 1 BCC). Overall, 40 patients (30.3%) had at least 1 NMSC, including both previous ones and those diagnosed at the study control visits.
Patients' Awareness of Their Susceptibility of Developing Skin Cancer
Sixty-five patients (49.2%) expressed an awareness of their susceptibility to skin cancers, demonstrating they knew the reasons for the periodic dermatological visits. We found an association between this awareness and young age, high educational level, and previous dermatological visits ( Table 2 ) . However, the association with this latter factor did not reach the statistical threshold. The variables considered were also evaluated in both univariate and multivariate logistic regression analysis. In univariate analysis, young age at the study inclusion and a high educational level were factors significantly associated with awareness of patients' susceptibility for NMSCs. Only a high educational level confirmed its significance in multivariate analysis.
Patients' Use of Sunscreen
Thirty-six RTRs (27.3%) reported using sunscreen regularly, 14 (10.6%) used sunscreen occasionally, and 82 (62.1%) did not use it at all. For statistical processing of data, we considered 2 categories of patients, i.e., those who use sunscreen on a regular basis versus those who use it occasionally or do not use it at all. In accordance with this criterion, we found significant associations between the use of sunscreen and high educational level, low phototype, and awareness of personal increased risk of NMSC development ( Table 3 ) . Univariate logistic regression analysis confirmed these associations, whereas high educational level and awareness of personal susceptibility to NMSC development confirmed their significance in the multivariate model.
Discussion
The study cohort confirms the high incidence of NMSCs among RTRs, since 30% of them have had at least 1 skin cancer after transplantation, especially SCC. Moreover, it describes the ingrained habit of the nephrologist to refer RTRs to periodic dermatological assessment as well as the patients' adherence to these specific controls. In spite of these aspects, the results of this survey show that only about half of the RTRs included proved to be aware of the reason for their dermatological referrals. This means that a considerable number of the study RTRs do not have a real awareness of being exposed to an increased risk of developing skin cancer due to their immunosuppressive treatments.
Among the factors analyzed, only young age at the study inclusion and, above all, a high level of education were significantly related to patients' awareness of their susceptibility to skin cancers. On the contrary, the fact of having been subjected to previous dermatological visits was not found to condition this awareness. This may reflect either that, in many cases, dermatologists do not explain the cancer risk to RTRs, as previously found [15] , or that the importance of their advice is not easily grasped. This latter could explain, at least in part, the significant difference in consciousness based on the different educational level. Namely, patients with a low level of education could have greater difficulty in understanding advice from dermatologists compared with subjects with a higher level. Surprisingly, a history of previous NMSCs was in no way associated with a greater awareness of the concern about skin cancer.
The second objective of the present study was to assess the level of sunscreen use among the enrolled RTR population. Less than a third of the study patients reported a regular use of sunscreen, in agreement with the findings from other authors [15] [16] [17] 19] . High degree of schooling, Values are n (%), mean ± SD, or median (interquartile range), as appropriate. NMSCs, non-melanoma skin cancers.
a Patients were in treatment with 1 (3 patients, 2.3%), 2 (53 patients, 40.1%), or 3 (76 patients, 57.6%) immunosuppressive drugs. low skin phototype, and awareness of personal susceptibility to NMSCs were significantly associated with sunprotective behaviours, whereas the length of time since transplantation, previous dermatological visits, and even personal history of skin cancer were not. High educational level and awareness of the personal risk of getting skin cancer confirmed their significance in multivariate analysis, and were the most relevant factors associated with sun protection habits.
Taken together, the findings of the present study not only confirm the lack of awareness by RTRs of sun protection, as previously reported [15] [16] [17] [18] [19] , but, more broad- [14, 20, 21] . Since educational level has been found to be highly related to both awareness of cancer risk among RTRs and adequate use of sunscreen, it is necessary to improve the way education is delivered to subjects with a low educational level. This would produce a virtuous circle, as comprehension of skin cancer concerns represented the main factor associated with a regular use of sunscreen in our study patients.
Our study is limited by the relatively small number of patients considered. Moreover, sunscreen use was selfreported, and a bias in collecting data cannot be excluded. It is necessary to specify that about 10% of the study patients had not been previously subjected to visits at our Dermatology Clinic, thus we do not know what information they received elsewhere.
In spite of these limitations, our study was the first to investigate factors potentially associated with patients' awareness of their skin cancer risk and sun-protective measures, in order to discover possible weak points on which to concentrate efforts in this respect.
In conclusion, despite the call in recent years by researchers to urgently intensify the educational activities on the risks of RTRs developing skin cancer and the adoption of adequate sun-protective measures [19] , in our experience these goals are still far from being reached. We believe that dedicated transplant patient clinics in the context of dermatological units would prove an essential milestone in the correct management of these patients. A serious effort made both by dermatologists and nephrologists to improve the way educational messages are transmitted to all patients, regardless of age and educational level, would surely constitute a further, decisive improvement in RTR management.
Key Message
Improving the way education is delivered to transplant recipients may increase their awareness of skin cancer risk.
